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- Introductory Statement T

The Centér for Social Organization of Schools has two primary objectives:
to develop a scientific knowledge of how schools affect their students, and
to ‘use this knowledge to develop better school practices and organization.

The Center vorks through five programs to achieve iis objectives. The

‘Studies in School Desegregation program applies the basic theories of social
organization of ‘schools to study the internal conditions of desegregated
schools, the feasibility of alternative desegregation policies, and the
interrelations of school desegregation with other equity issues such as . - -
housing and job desegregation. The School Organization program i8 currently
concerned with th authority-control structures, task strggtgrea,_rewird_suiuxmug_i__-——————
and- peer group processes in schools. It has produced & large-scale study

of thi effects of open schools, ‘has’ developed Student- Team Learning Instruc- -

tional processes for teaching various subjects in elementary and secondary U
schools, aud ‘has produced a computerized system for school-wide attendance
'lonitoring. The School Process and Career’ Development program is studying
transitions from. high school to post'secondary institutions and the . role of
schooling in the development of career plans and the actaalization of labor
natket -outcomes. The Studieg in Delinquency and School Environments program . :
;,is*exanining the interaction of school environments, school experiences, '
and individual characteristics in relation toain-school and later~life delin-
queucy. - — i - - —

P .

.&

The Cénter also supports a Fellowships in Educaiion Research program that

provides opportunities for talented ycung researchers to conduct and publish
significant research, and to encourage the participation of women and minor- :
itiés in research on education.

.

This report, prepared by the Studles in School Desegregation program, iden-
tifies 'some basic causes for the underrepresentation of women and minorities -
in the hard and technical sciences and professions.
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Abstract

This paper uses a causal framework tc explore factors (e.g., family status,

standardized test performance, high school rank educational eiﬁéét;tzeﬁs,-

3
high school math and science preparation, college characteristicg, college

gtaGes) that influence the enrollment of four-year college students in the
[\ v

"hard" and technical sciences ({.e., math, science, engineering) and the

. ™

professions (i.e., pre-law, medicine, dentistry)

The National Longitudinal Survey of thecHigh School Class of 1972 was

the data L&&ruplaxeLimthisT‘mlysis.—%e—f—indings-showed—that—sex*ana

high school major field inténtions were the two moéE‘iﬁpoitanc determinants
- ..of college major, Specifically, being female exerted a large direct
negative effect on majoring in the "hard" and techn1ca1 sciences and the
professions. In addition, the in ention to major ‘ in these fields at the
high school level was positively related to actua’ly pursuing a college -
- ———major--in these -fields, Fin'ings from past stud%esaregarding the importance
ot standardized test performance and ‘high school.math and scien;e prepara-
tion were not strongly supported by the present data. These latter
) variables were less influential on college major field choice than were sex
and h:igh school major field intentions. Is' was therefore concludeNd that
sc§901 officials may find it uecful to invest more e#tensive}y in countering
tradit;onal sex role socialization and advancing the career aspirgtions of

students. Additional policy and research implications are discussed.

iii~ 5;
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. Y A Introduction

For more than a decade, educators and other interested persons have

S ——————been-concerned about the underrepresentation of women and certain racial
minorities -(blacks, hispanics, native americans) in the "hard" and techn:lcal
sciences and the professions (e.g., biology, chemistry, phys:lcs‘}kuath», -

cngineering, law, dentistry, medic:lne, etc.). In 1977, blacks constituted

T

-

nat:lon s doctoral s":lentists and eng:l.neers, and less than two percent each
of the nation's dentists .and phys:lciana.(l(elnick_and .Hamilton,e197.7.) .

o

,:Alao in 1977 vomen were about 42 percent of the nation's work force,

but: were only 6 7 percent of the nat:lon s phys:lc:lans, 13 percent of

‘:lts mat_l;euati'ciaxis and only 2.7 percent of ite phys:lcist‘s with doctoral
d‘egree‘s,‘»ﬁ{qae, Menriinger'", and Nyre, 1979; Vetters, 1977).

Data on income by race and sex for persons with four-year college
degrees showed that in 1975 the median :lncome for white males was $15 165,
$8,100 for wh:lté females, $12,324 for black maies and $9,911 for black
fenales (United States Commission on Civii- R{ghts, 1978). These data
show considerable race and sex variat:lons with white male college graduates
at the top of the income hierarchy and white females at the bottom. Income
'd'a"ta for college graduates by major field suggeat that differences in ,
) career choices by males and femles and blacka and whites may partially

. o 'account for income d:leparit:lu between these groups. In 1978, thae annual

i Y ;arting ulary-for -a-¢ollege graduate majoring in engineering was $16 668

P R R et

A% co-pered to $13, 668 for ‘graduates in the natural ac:lences and $10 056

— ‘“"“é*““‘fdt gradﬁ"itel “in- the wchi lc:lences (Sells, 1978). If blacks and women

e cpn nue to chgoae‘ (or get qelected 1nto) traditiondl and less competitive

- -
, - . - . .
VoL “ T

o P (R : . ;

Ve S S >
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careers, race and sex differences in income and status attainment may

t ‘ﬁeréisto ’ ‘ ’

“‘Several explanations have been suggested as to why women and certain
-~

racial minorities do not actively pursue careers in the hard and technical

<

sciences and the professions. For example, the unique and profound effect

Ry - . N
of race and sex socialization has been offered as one explanation (Maccoby

°

. and—&ackiin-*i??ﬁ**?erﬁe11, 19773 Duberman, 1975). WomEB and racial
minorities have been found to internalize at an early age ctex and race

stereotyoes and traditional career roles and expectations. One such

{

-ou\r

steredtype is that blacks and women are better suitel for jobs in teaching,

-

clerical and other aocial and service oriented careers and less suited for

oo,
o N

gerfal entrepreneurial and advanced professional vecupations

(Gottfredson, 1978). ' L

£

4,,\ Persell (1977) and others (Rosenbaum, 1976; Gordon, 1979) have
described the major role of the family in defining and reinforcing
traditional race and‘sex role distinctions. I addition, Cole (1970) and
the National Advisory Committee on Black Higher Education (1979) have

reported that 3chool officialo play a major role in this prccess by channel-

o Il

ing feulea nnd blacks intc non-academic tracks primarily based on teachers'

e

% race and: sex percept:lons and biaees. )

%

The mll percentaze of females and blacks who have obtained advanced

degreee 1n non-tud:lt:lonal fiolds have reported role conflict and, in many

:lnotancu, n-lock —recognition ‘and- acceptaice” by”the:lr male and wh:lte

e

colluguu (Helcolm, Hall and ‘Browm, 1976). Also, studies show that some

hizh ochuving -inor:ltiu :ln uth and ocicnce (particularly feules) are




minorities who do obtain advanced degrees in the sclences and profecsions
cﬂoose careers within these areas that are less likely to create role
conflict and a lack of acceptance.For é%amp}e, the high concentration of
feﬁéle éhysicians in pediatriéb, public%gealth and psychiatry has been
viewed as uneffort to create a balance Qétween sex and ;tofessional roles

k3

.(Kcsa and Coker, 1965). ’

w3y Ov A T

4
F
.

Closely :lated to the socialization explanation is the impact of.
formal and informal sponsorship and social support on the-educational and

occupational achievemant of women_and minorities. Mhlhoim, lall and Brown

-

(1976) and others (Buttonm and Brown, 1979; Hkmi;ton, 1975; Duberman,
1§75) reported'that women and minorities lack adequate access to relevant

role models and mentora that are necessary to cultivate their interest and

&

expectations in pursuing nontraditional and more competitive careers. Also

Kagen an% Moss (1962) and Broshy and Good (1970) have reported the lack— —
of adequate encoutagement by parents, teachers and counselors, and peer
influence as factors that discourage women gnd minorities from pursuing ) ¢
careers 1n.the.hard sciences and professional fields. In describing the

»

educational experfences of minority women who had earned the doctorate

_ in engfnesring, biomedicine and othér quantative areas, Malcolm, et al.

o

(9174) stated:that these women reported the need for minority role models
at the collegiate level. In addition, they indicated that they encountered
considerable peer and family pressﬁfe to chooge a traditional career and
fulfill .onventional Yole expectations (a.g., marriage and child rearing)
Davis (1965} noted the critical role of ‘the early educational expec- ' ;“30
tations and career orientationn on the career choices of students. He 4

€ <

hypothesized that the major outlines of career choices for college students

are shaped prior to college entry. Davis also reported that as a result

[l

-

8 wr?’
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of liuing twelve years in their local residentidl communities and schools
prior to college entry (where the major effects of socialization occur),
Y ‘ students §0 to college to implenent rather than to choose a specific

! vocation. Davis (1965) presented data which showed that approximately 50

percent of high school graduating seniors reported a shift in their career

é// plans between their freshman and senior year of college. However, the

. majority of their shifts were within rather than between major fields.
. i - -
For example, students who initially intended to major in the social sciences

usually ended up doing so, although they may have shifted from history to
sociology or political science. Similarly, students who chose majors in

the professions and technical fields were found to c?ange majors within

-
[

these fields as opposed to:shifting to the "soft sciences."

A third explanation. of the low participation of women and blacks in

— —the hard and technical sciences and the professions is that these groups
i \

do not have the necessary academic credentials and background required to

\

s ’ . . / ;
enter these fields. Students' performance on standardized achievement

tests, their high school grades, and the extent of their math and science

B Py #

background are-the—most~important~measures of academic background Morris

®°

K (1979) and Odegaard (1977) 'have noted that the low performance"of blacks e

cn standardized entry. examinations requ.red fo: medidal and law school
* r . &".‘ N ©

’and on subsequent tests,xequired for professional 1icensing are major

Harriers to increasing the accesséof blacks in the professions. Davis

N # s 8

= "(1965) an“d'“o‘fﬁ‘fs“'(mt*fﬁ'aﬁr?anb‘s; 1969*“'Werts;"1966‘) ~also found a— — - et
& .

n;rongJCorrelation between the rankings of careers and student performance

-

[ L e ae [T B gt

on atandardized sests; In general students majoring in the physical

K3 M

sclences, en}ineering math, iaw-and ‘medicine had higher test scores than

. ggudents $p~educa;ionfand:business (Davis, 1965; Werts, 1966).
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The amount of math and science.that students take in high school also
h;s Seen found‘fo.ilay a critical role in determining college access and
the type of college m;jof that students pursue (Sells, 1976, 1973; Young
and Youné, 1974; Cobb, 1963; Brooks and MiQares, 1979; Durio, Kildow and
élover, 1980; Ligon, 1980). 'Data congistently show that women and blacks

teke fewer math and science courses, have a lower interest in math and

science, and are less successfully academically in these areas than their

-

ﬁnle arfd white counterparts (Maccoby an& J?cklin, 1974; Sells, 1976, 1978;
Fox, 1976; Button and Brown, 1979; Erlick and LeBold, 1975).

Selis (1978) found that 57 percent‘of the males versus only 8 percent
of the females had an average of tq;ee and one-half years of math.
In addition, 92 bercent of the females in Sells"study and- 50 percent of
the‘placks who atte?ded college were barre§ froﬁ the ‘more select under- .

>

gradéate majors and colleges and universities because of inadequate
math preparatio; and performance, In summarizihg*the~:9ﬂ;equences of
inadequate math preparation for college ac;ess and' diversity of major
field choice, Sells (1976) stateé that:
Students whose arithmetic. skills are too far below grade
l?vel in high schoci are effectively barred from access to
the first year of high school algebra, which is the minimal
matheméticé preparation required by most colleges and
universities. Students who have had threguand a half to
four years of high school mathematics are  immediately eligible
for the standard freshman calculus sequence at any gollege or
university in the country. Until vé;f recently those, students
who hae not pursued second year algebra and trigonometry in.

high school had no way of catching up before entering as fresh-

men, to qualify for the standard calculus sequence, which is

o

s

.
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;-: N required for undergradhate majors in every major field except

?'q education, criminology, the social sciences, and the humanities. .
; These fields have almost no current job related potential for .o ]
I - . . . A _"-
s persons with bachelor's degrees. T

A more recent study by Stanley and Benbow (1980) has challenged both
the socialization and adequaté*technical course pxeparation explanations. R

o These researchers reported from a sample of intellectually gifted junior s

high school students, : that boys fare better than girls on mathematical
- ‘ aptitude tests. They further argue that the sex differentisl on test per-
formance is more likely to influence the greater enrollment of males than
females in math courses than gchoql_chaaneling mechanisms and prior
socialization.

The present study does not permit a direct assessment of the impagt of .
socialization on the major field choice of race and sex groups. However,

_ it does enable an indirect evaluation of socialization effects hy examin-

ing the impact of ascription (race, sex, family background), academic

° achievement (class rank, standardized test performance), educational

%?“—*”"L s expectations, high ‘school major field'intentions, and high school math

and sclence preparation on college major field choice. The latter

- ' ‘ variables .are viewed as reflecting some aspect of students' early

socialization by their famiiy and members in their school environment.
The influence of the type of college that students attend (i.e.,

,

. public vs. private' selective vs, nonselective) and college grade perfor- -

mance on major field choice also will be examined. Only a few studies 0

T : have investigated the impact.of college characteristics on the educational

outcomesiand the career orientations and achievement of students.. Thomas,

{1981) and others (Astin, 1978; Werts, 1966) fouff/tgatﬂattending a private .

e

college as positively related to egggational’/‘ ectations and attainment.




< -

) Also, l!elen Astin and Crosg (1977) and Ale;andet Astin {(1978) repotted that - -

students enrolled in private and more selective colleges are more like]," '

‘ to pursue careers in the "hard"™ sciences and the ptofess:ions than students

in public colleges. Finally, studies have shown that high college gtade . ]

. . performance ‘is ‘positively related to majoring in'the' "hard" and technical ‘
sciences (Werts, 1966; Astin, 1978).

x @
- Methodoiogy

' ) Sample . ' ' _ .
C - The National Long'i'tudinal Survey (NLS) of the High School Senior

? ' ® Class of 1972 is the data set thy is used in this study. The survey, .
v

o which is_currently undet the causpices of the.U.S. Depattment of Education's

! iy [

X ‘-National Center for 'Educaticn Statistics (NCES), was conducted teo detﬂrmine
_ | what happened tr students after they left high school as indicated by their
LY : educat;ltnal and vocational’ plans and expetiences. A tepresertati\e sample
was drawn o,f twe...rth gtader,s who were enrolled in some l 200 U. S. public, y
~private and church affiliated secondaty schools.

The project employed a two-stage probability sample with schools as
fitst stage sampling units and students as second stage: units. Schools ) :
that were located in low income -aread, or that had a high ptopottion of ' :

» minority students were oversampled "in:g‘tdet to obtain an adequate represen-

tation of black -students and other tacial'gnorities (Mexican, 'Native

Americans, Asians). Apptoximtely 16,683 high school sen.:.ors completed a

L}

; ';_~'° standardized- achievement: test -and" a detailed Base-Year (1972) qrestionnaire

that dealt with their post-high school- plans, family_b:ac_kgtouad and previous

- >
educational experiences. “

-

-

Base-Year (l972), First (1973) Second (1974) and Third-Year (1976)
) follow-up data were used in this s..uav. Duting the Base-Year survey, snme o

I e L Lo -~ .

_'of‘ the. a_e__‘nioﬁ ‘qt;o paijticipated ‘n the ft“dy were m2king the transition




from high school to college. Between the. Base-Year and First-Follow-Up

: »aurueys,aapproximAtely 30 percent of the NLS whites and 24 percent of the

blacks entered a four-year College\ This study focuses on the NLS four-

H

year college subsample and the most\recent academic maior declared by

these students.

Variables

“Family Status (SES)--a familywstatus composite based on Heise's

(1972) sheaf analytic approach was employed. The measures included in-

' the summary composite ware: ©

\

\
‘Father 8 Occupation—-This item is a base-year measure on which

. . respondents described;their father's current occupational status.
- .This information was coded into the metrics of Duncan's SEI scores.

uotﬁe%!g and Father's Education--This- is a five-cateéory item that

S~ ‘-ganéed from "less than-high school completion" to "obtained a graduate
or professional degree.
Household Index<—A factor weighted composite of cultural and économic

- i, .
. L=
resources (newspaper, dictionary, typewriter, automobiles) con-

o ’ stitutes the household index measure.

Standardized Test PerformAnce-eA test was administered during the’

oo T— P

7
Base-Year which»tapped students verbal and nonverbal skills. .It con-

2
’64_

sisted of an equally weighted 1inear composite of four subtests° math,

-Vocabulary jIEtter grouping and reading.

,u'fgﬁgh School Rank-“ata on. class rank were obtained during the Babe-

Year ~fmm h:lgh school records. Class. rank was coded into deciles.

e

T tnhthc et e s

‘ eétations-This is a Base~Year measure in which

U Wt

“;indicatedathe highest level of education that they expected to

e o




Major Field Intentions--This is a Base-Year measure .'w which students

' ve;.'e aaked to .it'xdicat:e their;' first choice among twenty-one Jor fields.
ngese categories v.»»ere.rec‘bded into a dichotomous ;neasure of (1) hard,
'techni.cal. and professional fields versus (Q}_ the soft sciences and other
‘remaining fifalc_is. '/) : \

Hours of Science and Math—Data on respondent's status regarding the |

_- amount of high school -science and math taken were also obtained from high | B
schg:olv recordg during the B;ase-.Year. These items indicated the number of \
semester courses of math and science that respondents had taken. The
rgsponse' categories ranged from 0 to 15 semester courses.

' . 0011ege S;eilec-t::l.vitz-'ll'he college select;ivity measure was derived
frbg:a supi)lementary- 'Ni.s 1nst31tutional data file that obtained descriptive *,

:l.nfomt_::lon about the colleges that NLS respondents attended. College

a'elect.:l;vity 1s defined as the mean SAT score of the student body for eaéh

institution divided by 100. T ’

(bllgge Controi—The influence of pt:tendiné a public (0) versus a wrE

pr:lvat:e (1) college on student college graduation is another :I.nst::lt:utional
characteristic that was obtained from the NL3S college file.

Collele Gradeé Point Average-—~The influence of sophomore year grade

point average on major field choice is also examined. This measure was
obta:lned fron the Secohd-Year follow-up eurvey and is a seven-category
item that ranged: ftornoltly A to mostly D,

-

Pour-Yur ColLep Major—-Data for thic item were taken from an item ’

o e 1661"6&'66 1n the First (1973), Second (1974) ‘and Third-Year (1976) follow- ) .
‘ _up sutveyo. In each year, reapondents were aaked to indicate their - :j
} curtcnt: field of study from among cixteen categories. This"'atudy used

1
5
- '- !

: thcmolt ment tupon-e ‘that students reported. The original sixteen
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Categories were récoded into a dichotomous measure of: (1) hard, technical
and professional fields (biology and physical sciences, math, engineering,
medicine, dentistry, law) versus (0) the social sciences and other remaining
fields (education, business, agriculture, etc.).

Analytical Model

,)“' -

This study employs a path analytic framework (see Figure 1) to evaluate

determinants_of major field choice. Specifically, the study examines the

Figure 1 About Here

w influence of ascription as indexed by respondent's race, sex and family
P

e backéround (SES); -the impact 6f academic merit as measured by students'

performance on the standardized achievement test and their high school

: rank; the effects of students' educational expectations and major field

e

intentions; the impact of higﬁ school math and science; and the impact of

college control and college selectivity. The theoretical justification

for the present ‘model has been elaborated in similar past status attain-

b?f T ment models (see Sewell, Haller and Ohlendorf, 1970; Portes and Wilson,
Y T1976; Thonas, Alexandet and Eckland, 1979). ,
T . Findings -

A preliminary test for the significance of race and sex interactions

. was performed (Tatsouka 1971) to determine if the analytical model

RS

virranted separate analysis-for race and 8ex groups. Significant inter~

actiong}ggigt_if.thelpercent of‘variance in the dependent variable accounted

for by the multiple model (g.g.,

- f '1

ia cignificantly greater than the percent of variance explained by the common T3

race and sex. -groups treated separately) ) r't;

or lingIez-odelr(e.g., race and :er groups treated as'a single group, .with -

race*tnd“lex.included -as covariates) The results produced by the test
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for each dependent variable; (2) the percents of variance accounted for by

the common nodel (e.g., the equations without interactions) for each

dependent variable; (3) the percents of variance increase resulting from

the multiple model; and (4) the F statistics associated with the interactions.
_ The results from the test (not preseﬁted) showed that race and sex

interactions involving the major dependent variable--college major field

—were not significant, Therefore, a single model for the total sample

with race and séx entered directly into the research model was initially

examined. In addition, the specific manner in which race and sex main

effects operated was examined in more detail via geparate models with sex
entered directly into the analysis for blacks and whites and race entered
into the analysis for males and females,

Table 1 presents‘the standardized path coefficients for the model for
the total sample. (See Appendix, Table 1 for item means and standard
deviations and Table II for the correlation matrix for the total sample).
The first six columns show the direct effects of race and sex and other
independent variables on dollééé major choice under different, controls.
For example, coiumn 1 shows the direct effect of race and sex on the major
dependent variable when controlling,for family background and sténdardized
test performance. Column 2 shows the impact of class rank on college major,
net of the background variabl.es,- This- step-wise entry procedure is

followed for the remaining independent variables throughout columns 3-6.

Columns 7-12 present the results for other dependent variables.

Table 1 About Here

-

yoting’first the impact of ascription, the most striking observation

in Table 1 is the strong effect of sex on college major across all equations
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involving the major dependent variable, Being female has a negative influ-

Lad },7‘,:‘“ ~

ence on enrollment in the hard sciences and professional fields net of
.family status, race and standardized test performance. Table 2 shows that

more than three~fourths of the effects of sex on college major is dii@ct. «

\
A}

e - Table 2 About Here

The ascriptive status of race (i.e., be ng black) also has a significant (and

positive)effect on the major dependent variable. However, its influence

i} on college major is far less substantial than the effects of sex;

N ‘Considering next the influence of:academic factors on major field
choice, Table'i shows that upon initial entry, standardized test perfoe—

. mance hqé§§ strong impact on college maior. However, its effect is sub-

f‘ stantially reduced when high school major field intention is entzred into

the equation: (Column 3). Thus (when controlling for major field inten-

tions) standardized test performance does not appear to be as critical in

this study for determining eollege major as has been reﬁerted in previous

-studies: (Werts; 1966; Astin and Panos, 1969). , -

A Columns 3-6 show that the &fFect of high school major field intention
is equally as influential as sex.n Table 2 shows that most of its effect
on college majér:is direct. For other independent variables, Table 1 shows
that family status, educationaiyExpectations; high sch;ol rank, hours of J
h;gh.school math and science, and coliege grage pe;fOtmance do not have a V

sizeable impact on college major. In adéitioh, the college characteristics_

P e L]

“do .not-exert a significant effect on the major dependent variable.
To summarize, sex and high school major field intentions are the two v

most 1mportant determinants of majoring<ia the hard sciences and the
\Pt9g§§q;qps.‘ In addition, race (i.e., being black), has a modest

-~ e
e e S

i

- 4

= et
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signii};ant positive effect on majoring in these fields. These findings

suggest that ascription and the early career orientations and aspirations

of four-year college students are more important in determing their major

field choice than acadrmic factors and the characteristics of the colleges
that students attend.

Turning next to the effects of the independent variables on the remain-

ing dependent variables, Table 1 shows that standardized test performance

is the major determinant of educational expectations, major field intent,
and hours of high school math and science enrollment. The impact of sex
on other dependent variables is also interesting. Its influence on high

school rank and cbllege grades is positive, however its dmpact on educational

-expectations,.major field intent, and hours of high schoé} math and science

. enrollment is negative. Thus, while NLS females earned“bétter high school

grades than males, they had lower educational expectations, lower hours of
math ;nd science enrollment, and were less likely to éxpress an intent to
pursue a college major in the hard scienceé and professional f%elds. In
comparison to sex, the effect of ;;ce on remaining dependent variables ;s
minimal. The only exceétion is its fairly sizeable and significant positive
effect on educational expectations., fhus, net of background variables
(i.e., family statue,'atandardizéd test perfqymance), NLS blacks have

ﬁigher educational expectations than whites. This observation has been

noted in previaus research (Portes and Wilson, 1976; Thomas, et al., 1979).

.

?ﬁe remaining two tables in the_fnalygis (Tables 3 and 4) provide

more details on the influence of sex, #:cq and major-field intentions on

éollege major.

Tables 3 and 4 About Here
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" The top coéfficients If the tables are the unstandardized values,
vhich are apprqg:fite for comparisons between groups (Blalock, 1967); the
bottom coefficients are the sfandardized values. Beginning with the effects
of sex, the unstandardized values in Taﬁle 3 show that except for rank and
college major the impact of sex on the dependent variables is not signifi-
‘cant for blacks but is significant and stronger for whites., In addition,-

the negative effect of sex on college major is somewhat stronger for whites

\-(-.207)~than blacks (-.181). Thus, net of background variables (i.e.,

family status, standardized test performance) sex is a more important

factor affecting college major among whites than among blacks, and a
greater 1iability for white females than for black females., The unstand-
ardized values in Table 3 also show that high school major field inten-

tion has a stronger ef%gct on college major for blacks (.325) than whites

- .

(.281).

Table 4 reports the effect of race on the dependent variables for
£enales and nales. The unstandardized values show that the positive’

1nf1uence of race -on college major is about equal for females (.082)

-and -males (,087). (However, its impact on hours of high school math and

-

«dollege grades is significant for females but not significant for males.
Aled', its positive effect on educational -expectations is stronger for
fei;icl:(sbﬁB)wthin:niles {'264). Finally; the uﬁstandardized values
abov‘thlt the 1nf1nence.of'h13h cchoo;zgnjbr~f1e1d 1ntentions on college
-njor.iu slightly otronaer tbr feunles (.305) than males (. 269)

Su-angand-Conclusions -

P

this stuﬂy sought to,inveotigate factors that 1nf1uence the enroll-

~|nat*of-fout~yeat collese black and uhite men and women in the "hard" .
jsgiige;c?aal'thp;progeqsions. Previous studies have emphasized

19




the impottance of academic factors (i.e., standardized test performance,
grades) and high school math and science preparation in determining student
college major and oateet choice (Werts, 1966; Fox, 1976; Sells, 1976,
1578). 1In addition, an investigation by'Daviq {1965) indicated that the
ascriptive status of sex and students' early career aspirations were the
major factors affecting students' career choice.

The present results do not support the earlier findings concerning
the .major role of acadenic faotots in determining studeats' major field
choice. 'ﬁowevef, the observations in this study do support Davis' (1965)
finding. Both dox and high school major field intentions were the major
determinants of college major for all grops examined. Specifically,

for blacks and whites, being female had a negative effect on majoring in

the "hard" and technical sciences and the professional fields. The

*female disadvantage was greater for white than for black females. In

addition, plans at the high scnool level to major in the "hard" and
technical sciences was positively related to actually choosing a college
major.in these fields. The positive effect of’highischooi major field
intentions on college major was slightly stronger for blacks tnan whites.
‘ The present finding that sex and high school major field intentions
have a major impact on college major held net of family baokground,
standardized test performance and the type of colleges that stndents

attended. Thus, Dayis' (1965) point that the major outlines of career

‘-choiges:for,collegeistudénts ate‘formed-priot-to college entry appears

applicablé to these data. In addition, family socialization (tathet
than - family status), along with community and school socialization, nay
‘be-more 1mportant dn explaining the influence of sex and major field

‘dntentions on college major than academic factors and thg characteristics

H




. of the colleges that students attend.

- The low predictability of the present research model (R2 = ,18 for the .

D
---- total sample) suggests that future studies may be able to further explain

- ¢ L 4

college major choice by conducting indepth investigations of the nature of

family, school and sex role socialization. More importantly, these inquiries

waon - may-help explain why black and-white females are less likely to intend to

; e i

pursue majors in the hard sciences and the professions, and less often pur-

sue majors in these fields. The past explamation that females do not have
the academic credentials required to major in these fields (Astin and
Panos, 1969;-Werts, 1966) does not apply to the current sample because NL$

black and white females academically excel their male counterparts at

e ‘theuhggh\school and college level, : i
Other variables that might"further explain the, present findings are :
socialépaychological and attitudinal measures that tap the values and

perceptions of Tace. and:sex :groups about various -college majors and

C s R

occupations; Also, the%impact'of school counselors, mentors, parental

attituﬂes and values, teacher expectations and peer influences might be

A

examined. A.recent study cf»the sex'role and career orientetions of

AT
¢

black college females in Baltimore showed that over 60 percent of these
o vomen were high achievers and had :igh educational and careér aspirations

,,,,,

(Bargett‘andﬁ?homas, 1981). However,,over '50 _percent of these women rated

s

thc high achool counseling that they had received: about higher educational

attainment“and careers as poor.— In addition, they expressed ‘the desire for greater

emalc professional role models. Malcola, Hall and Brown (19276)

ted sinilar~£indings from their study of minority female scientists.
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Willisas snd Holland, 1981). In-addition, mos* of these progfams afe ST
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and sex was the most important factor assoclated with the academic success

of black students,

A final iséue for future research entails examining the effegts of
high school tracking and other postsecondary stratification and chanmeling
processes on majcr field and career choice.ﬂ Studies have shown that.the
overrepresentation of black.students_in non-college preparatory tracks
~at--the--high school level inhibits their access to the pre-college =nd -
professional career socialization and p;eparation required for competitive

careers (National Advisory Committee on Black Higher Education and Black

Colleées, 1976; Cobt, 1979). In addition, Persel{v5}977) and Rosenbaum

(1976) reported that students of differert race, sex and social class

backgrounds ar= stratified and socialized differently for different careers

during their secondary schooling. '

K

Apart Zrom generating further res;arch inquiries, the firdings from
this study also suggest en important policy consideratio; fo£ school
administrators. Specifically, the major role of sex and high schsol major
field intentiuns implies that schoul officials may need to invest more

extensively in college and caxeer counseling and in countering tradit'onal

sex role socialization. ‘Some.of the currently existing programs designed

to increase the enrollment of women and racial minorities in the hard
sciences emphasiie increasing the basic math and science ékillqminé

~

interests of these students (Malcolm, Hall and Brown, 1976 Richards,

designed for high school students, However, the early influence of race
and sex socialization on the majbt field choices and career orientations -
of students suggested in this - tudy and in past research. (Davis, 1965;

Sevell and Shah, 1967; Mednick; Tangri and Hoffman, 1975) clearly illustrate °

-
o
i

Gt e et e ok e i e meis MR o ]
et - - s - e M Settar-+




SRR

X et

PayT

S e TR
. | | , o
e 18 B ) —
thé need for early and more extensive (1.e., basic skills and career
training) educational intervention., In addition, educational policy .
efforts will be needed to further encoJrﬁ%Qhe career aspirations of
minorities and help eliminaté the structural barriers and conditions
that currently foster the underachievement of these groups.
, .
5 .
j:: >




—
- mmm———

o . ———
- S v A
— i ——— i

B 19
& 3
References
% Aiken, L. R. - *
S 1970 "Attitudes toward mathematics." Review of Educaticn Research 40: :
%iz. 51-596. .
o e -
\'" ~ Astin, A. W. . <
b - 1978 Four Czitical Years. San Francisco: Jossey-Bass. .
; .

As_tin, A. W. and R. J. Panos

1969 The Educational and Vocational Development of College Students. -~ ~~
SRR """““Washingt”oﬁ "DTC.T “American Council on ‘Education. =~ - -

Blackwell J. E.. ~

1981 Mainstreaming Outsiders: The Production of Black Professionals.
‘Bayside, New York: General Hall, In¢.

Blalock. H. M. . ' D

1967 "Path ‘coefficients vs. regression coefficients. ' American Journal
of ‘Sociology 72 (May):675-676. S

..zooks G. C. and J. Miyares

- 1979 Factors Associated with Black Students' Choice of College Major.
; Unpublished paper.

A
Yo

Brovhy, 1k, and T. L, Good 7
1970 "'l'eachers' "comunication of differential expectations for chilren's
. ’ classroom performance. ‘Some behavioral data." Journal of Educational.

Psychology 61: 365-374

~

i Button L. and R A. Brown .
T . 1979 "Woman in science. " 8chool Science and Math 80 ,206 -~211.

. Cobb, M. W. o : | |
e 1963  "A new dawn in medicine." Ebony (August) . -, i

1979 " "What hath God wrought: Notes on some breached walls." Journal
« of the National Medical Association 71:15-20,

Cole, M. - "

.}_9,70 "Black students and the health sciences. Integrated Education
8 50-57. °

D‘Vis, Jc o e L - 9 -
1965 . Undergraduate Career Decisions. Chicago: Aldine Publishing Company.

S Dubeman, L.. - ) .
R '1975 Gender and Sex in Society. New York: Praeger. ’

‘

f
RN
S

FiyCL Ay, Kildo(f“and Ji. A, T. Slover ' .o
~Ethn city and- gex Diff'rences in Use of College Entrance Examinations,
Hgthematic_s AAchi enent id High School Rank As Predictors of

A Sl e e

anong. Engineering Students. Boston:
American Education Research Association. i

e e ki

P
B

PERY SIUR T C VR EY S %
S T e e ~a




20

Erlick, A. C. and W. K. LeBold
P 1975 Factors Influencing the Science Career Plans of High School

Students. West Lafayette, Indiana: Measurement and Research
Center, Purdue University. )

i Pox, L. H.

. 1976 "Women and the care§¥ relevance of mathematics and science."

.. School Science and Mathematics 26:347-353.

: &
. Gordon, B. .

- 1379 The Cost of Sex Bias in Schools. Washington, D.C.: Mid-Atlantic

Center for Sex Equity.

"7 Gottfredson, L. S. o :
o 1978 Race and Sex Differences in Occupational Aspirations: Their
vaelopment and Consequences for Occupational Segregation. Center
;. £or Social Organization of Schools, Report No. 254. Johns Hopkins
o . v—University, Baltimore; Maryland.
. -

Hamilton, K. .

1975 Goals and Plans of Black Women. New York: Exposition Press.

Y S RS

‘ " Hargett, S. L. and G. E, Thomas
i3 1981 Socialization Effects and Black College Female. Educational and
- ¢ Occupational Orientations. Unpublished paper presented at the

Association of Social and Behavioral Scientist Meetings. (April)
Atlanta, Georgia.

‘Heige, D. F.
1972 "Employing nominal variables, induced variables, and block

variables in path analysis." Sociological Methods and_ Research
2:147-173,

Kagan,:J. and H. A, Moss
. 1962 From Birth to- Maturity. New York: John Wiley
Kerlinger, P. and E. J. Pedhazur ' .
1973 Multiple Regression in Behayioral Research. New York: Holt,
Rinehard and Winston.

Kosa; J. and R. E. Coker, Jr. _
1965 "The female physiciar in public health: Conflict and reconciliation

-of, the sex and professional roles." Sociology and Social Research
49 3"50; R .
Ligon‘ W. -
1980 Determinants of Black’ Females' Enro;lnent in High School Math.
Chicago. Uhiversity of Chicago (Unpublished- dissertation).

Haccoby, B.. E. and C ‘N, Jacklin

) 1974 The Psyrhology of Sefoifferences. Stanford, California: The
’ i .fv , \ul-. Stanford University Press. '

1
te

Hnlcon, S. H., Pa Q-vHall*dnd J. w. Brown .
‘ 1976 “The quble Bind.ﬂ The Price of Being a Minority Woman in Science.

v > - - Hiah gton, D c.: American Asaociation for the Advancement of
- TIT_J’T—__?‘ T ‘Science. - . , ‘ . -

A




21

9 . -

Mednick, M. T. S., S. S. Tangri and L. W, Hoffman
1975 Women and Achievement. New Yori: Wileyj

Melnick, V. L, and F. D. Hamilton . .
1977 . Minorities in Science, New York: Plenum Press., ° .
Mingle,_J. R. >
1979 Dégrees awarded in the nation and the South: 1976-1977.
Atlanta: Southern Regional Education Board, 1979.

‘liorris s Lo )
1979 Elusive Equality: The Status of Black Americans in Higher )
- o= —Education., -Washington,. D.C.: Howard University Fress.

National Advisory Committee on Black Higher Education
1979 Access of Black Americans to,Higher Education: ‘How Open is the -
Door? Waskington, D.C.: Government Printing Office.

Q.

Odegaard C. E. . . e oo
1977 ’ Minorities in Medicine. New York:.- Josiah Macy Jr. Foundation.

e A . . .\‘ . ¢ ‘d

" Persell, C. H. v ~ L B
T 1977* Education and Inequali y. New Jersey: The Free Press. .
Y>rtes, A. and K. .L. Wilson T ‘
: 1976 "Black-white differences in educational attainment." American
3 " Sociological Review 41: 414-431. <

 Richards, J. M.; G;. D. Wiiliams and J..H. Holland i
1981 "An evaluation of the 1977 minority intwoduction to engineerino
T summer program.' Pp. 223-239 in G%. E. Thomas,.Black Stidents .
"in Higher ‘Education in‘the 70s: Conditions and Experiences. ’
kestporr, Connecticut: Greenwood Press.'

-

A

[

Rose, C., S. A. Menninger and G. F. Nyre . m 8
® 1978 The: Study of the Academic Employment and. Graduate Enrollment . .+ . v

Patterns and Trends of Women in Science and Engineering. . A
Los Angeles, California. :Evaluation and Training Institute.
h “Rosenbaum, J. E. < < - ' . N

1976 Making Inequality. New York: John wilay. ,

Selfs, L. W. - '
1976 The Mathematics Filter and the Education of Women and Minorities, S
Paper presented at the annual meeting of the American Association

for the Advancement of .Science. .Boston, Massachusetts.

Py 13
- ' . Rt - r
. N

1978 ° ''Mathematics:’ A-critiéal~fi1ter.” The Science Teacher 45:
“g ) 28-29. " t .
Seuell, W. H,, A. 0, Haller and G W 0h1endﬂrf
: 1970 ot "The educationnl and early occupa.fonal attainment process°
L Repliéations and-revisions." American Sociological ‘Review
*J;’; - 35 1014-102].i' S oL ' )

Y

L. - > . -
A e s
=N S - bt o g o PO U VUM U PUU U UWOUUARP  %




P N
Sewell, W, H. and V. P, Shah

1967 "Socioeconomic status, intelligence, and the attainment of

« . higher education." Sociology of Education 40;1-23, - .
A

Stanley, J, C, and C. Benbow .
1980. '"Sex differences in mathematical ability: Facts or artifact?" -
e . Science, 12 (Dec.): 10-16. .

Tatsouka, M, M.
1971 Multivariate Analysis. New York: John Wiley.
2
Thomas, G. E,
1980 - "Equality of representation of race and sex groups in higher -
" education: - Institutional and program enrollment statuses." i
American Educational Research Journal 17:171-181.R :

- . !
1981 Student and ‘Institutional Characteristics as Determinants of
" Prompt. College Graduation for Race and Sex Groups. Center for
Social Organization of Schools (forthcoming report). Johns
Hopkins University, Baltimore, Maryland.

- - . § ' -

Thélllls, Go ‘Eo, K. Alemdir and Bo Ko Eqkland

1979 "Access to higher education: The importance of race, sex,
. social class, and academic credentials."- School Review 87: ;
133-156. : . .
u.s. co-union on_c.hd.l_lught&— — T
CH r"—s_o:i:l Indicators of Equali&y for Mirorities and Women. - Wash-
. 1n3ton, D C., U.S. Commission on C:lvil Rights. < e
' Vatters, R. e | 3 s :
o 1977 . Some Stacistical Comments on Women Doctoral ScientZsts and S
St T - - Engineers. * Wuhington, D.C.: " American Association for the
Y-« .« ° Advancement of Science. . . ;
“.it‘. Co B. . L A - - ; ! ‘:
- 1966 c-rocr Changu in Collegc. Evanston, Illinois' National Merit
] Schohuhip Corporation, Ruurch Report 2. ‘ . - » :
Yom, ll. A. ond B. H;. !oung - o . o
T.. - 1974, Scientists-in: the Black Perspective. LoufsviIle, Kentucky:
y

RIS 'l'he Lineoln’:Foundation,




"a-i;y~8tatua (SBS)

= -

'fwozStandardized »
Tbgt\Perfotnance

—

Figure 1

. Deéepminants of Four-Year C-llege Majora

«

ﬁigh School kaﬁk

Educational Expectations

™

Hrs. H.S. Science

Hrs. H.ﬁ. Math

A:%,

- .Major Field Intent

)

> > —>
—> —->

College éontrol > >
- —7
College Selectivity ’ .
‘ Coliege Grades —>

s

>

"o

3

Four-Year
College Major

élulal r¢1 tionlhip anong 1ndependent variables within panels is not examined given the primary
ost A thc.anjor dcpendent variable--college major. For simplicity of presentation, individual
"owc for vattablc; within panels ate not shown,

Instend a single arrow is represented for each

~‘nn¢l of variables to indicntc their offccc- on variables within subsequent panels,

€2




- Table 1. '
Determinants of Pour~Year College Major for Total Sample® . . ’ ;
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